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,to^pstic Assisted Instruction m Beginning Reading: 
^The Sranford -Projects ^ 

♦ X^^tro duct ion 

Design and development of conf uter-ass- stcd ir.?trjctian (CAI) in 
beginning reading were undertaken by Richard C.'A&kms^n and his staff 
over a tw€ive-ycar period, i56i^-1975, at the Ir^stitute for Maj.Wf'Aica 
Studies in rre Social Sciences at 5'j^nford 'Jaivcrsity. r.;^ beginnir.^ 
reading CAI curriculuBis vere" developed during thil period^, one 
desicned for th« IBM 1530 Instiuctionai Systew tod the other designed 
for the InsTiturfc'a Digital Equipment Corpor-iit n PDP-10 ccrputsr 
facility. 

De\'elc?*ei»t for the 1500 curriculum begdn in 1964 and ended in 

the spring of 1968. Tne system was U£6«i for cv^ school years; about 

50 first-^grade stadencs used the reading curriculum in 1966-67 and 

about 70 stuceiits in grades K-2 used the reaJii^g curriculum: in 1967-65 

The 1530 5ystPin^upported elaborate student teri:inals including three 

display, or output, devices — a picture projector, a cathode ray 

tube (CRI)> and an audio. system fcr playing prerecorded nessages. 

JThe terminals al^c included three student input devices — a hand- 

« 

, held light pen, modified • typewriter keyboard, and (again) the audio 

* f 

system -for recordii^ «i^sages. * T!;e. picture projector provided random . 
access to 1S24 16-atili*liiieter film frames that wcr^ displayed on a 
7-by ^-ioch dcreeti. The CRT displayed alphanojperic c|;aracters on 
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the CRT. The cjcio '-.^^ivr pro* .--^ ' r^ir.i'^. ^.cu.s* to r.^-. ^ i 

could v..:'y ia cjr.:: ..^ rrcr: 1 L> IS second:: ^nc vcr*:: :>:or«^ vr. a t^.-e 

* * 

• cartridge ccr.:a;r.ir^ i:,.: ^ r.c.rb pr :rrworcc-C*r.- --v. Ire 

lt,va3 '.^::i"^c^i b-.r;^ pressed ajeir.ot c-.c of tre T c^cr-cier 



a straighc:^c*''^rd >*a:*. ^ne r.ec:>rd capi^b^li:^. cf ir.2 -...Jio sister: 

seldoz: u?€d. Ha;:!:' st^dres ir.iicawu'd that srudcr.is preferr-j:: co use 

this ccw'iiibiliry' ror r^icoriing z:c>ls£;:2S cf ti.cir c^-n devising tr.-.t ir.c::r- 

porated a vov-abularv zore discixio*^*^'^-^^ ^ts colcrfulness t?.an by 

its ucilicy in rea-ir^ p^^4gcgy. The ccrputer system :!nd its cerr.irals 

were located at an elerfer.tary school in a predominately :*lack, yeccncr.ically 

depressed neig\bcrr.:rci . . MDre ccrplete descrlpticr.s pf this systeSc were 

provided by Atkinson ar.d Hansen (1966) and Atkinson (x96S), 

Developr^.t of the PDP-10 curriculum Degan in 1S€S and .endeJf in • 

the spring of 1975. The cpziputei; systen was located at Stanford 
• * * 

Imiversity and cozrrunicated with student temin^s^in participating ^ 

If ^ 

•cboolc over dedicateid telephone lines, me systezi was us£d for 

six school years, beginning with the sane school used for the 1500 -v 

dcvelop3;ent and about 200 first-grade strudents in _1969-70, expanding 

to four .school's and about 700 students in, grades K-3 iti'^19 70-72, 

and cutting back because of funding listitations to the .original schuof 

in 1972-75 with about AOQ students each yj^ar j^rinariiy, ja grades K-\, 
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.reader*.. 7r^ :ir-*9 :/s:en supporze-- r^-^^tivcly siot^-^t: i^mr.al^s 

t 

proMde:! '.~rd-:opy -^^".tlays arte t:.e ^.rxrz.pA-i L-j..r.:- for si-^tcnz 

iriTut^ St•Jce^t•b r^ie^v^- prer<?:^rce^ ii^ssa^es fror the. d^gii^ii^d 

audio ca:>a^:lit; v.;ic;i pi^rzi ttec <'r«';'fecerd"*-ng on ^_5gn^t^c disX 

up to ^OCD cigiti.7ec Jt-=:'3a^t3 :n*-r.al:, rr«, -^r tv:; anc a hal:- :-tc::r.is ^ 

zzcessei at ran:!;:., 'asse^bl^d i^zeti^^r ir. cc^ruter :"..-^ry, and, ^frC?^ 

•» 

digital to anaic^U'j c^r/zer s*cr, , pis^ed to a *stu::»./,* ::.r::u:^'i 

headphr::c3. Tr.tire vas no grcp'-.-c or p'^ot 3:i:ra?hic J:cT-Dility at tr.e 

> 'iff 
terri^.als, and the teletyzevrz^rer printed only upper-^ase letters. 

This sysrer: vas" described rore ccrplctely by Atkins:-:, anti Fletcher.^ 

tl572), Atkinson; rletc'hcr, Lir.^say, Larpbell, and L^.rr ^1973), n 

and .*.ti;lnsop (197^). ^ * _ 

rhe;:e were three prinary r:otiv3tiQn3 :or the StA,n:'ord projects in ^ 

beginning readinr. First, they vere roti-.stdd by thc*ir obvious 

potencial for investigating: h\poCneses, or notions, prcpcsed ic 

accrunt for the acouisition ard retention of readin;; skills. A 

Variety of studies cczrpleted in the coarrxt of the Stanford oeginning 

readiiig curricuiui serve to illus-trate the feasibility of CAl used 

to investigate basic hypotheses concerning reading pedogogy. 

*• Second, the projects were r'i»clvated by their poteotial for 

deconstratlng the feasibility CAl ao a r.-.diuz for i::structic:\ in 
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the pri .ary ^r...,. . Tn. cc.^.r:ic. z-.C .iri^-: rrative 
feasibililies -i w--^ v-T'. n :i .v.. .x..c, r 

r^ere s^e-s iiiti/^ r-^^.^^.n u>'QC-u::r the -tecnnical <ind ^ :r.istraxiv- 
leasibilf: IM;. :i.cLi-c i- ..r jztion w^s deliv^e- .rid used 

leLS'lbll^'wV c: lar^c s::ila ^-pl, ' .-.racoon of t^c CAI c.livc-re- oy t..^ 
'Sr£.-:-.r- :.rr:2cts.u3i-.r co-r-t^^'r processing '.'.d surig. ccsC data --r. 
the late U-C'.'s, , Tr- recert, d.-.-iric decre^is m i:.. ccsrs =: 
ccT^putaracr. Z3>.e po:; = ible tr.e ec^r.^-ic feasibility c: b' Tir.r.in^ re-ic:!::? 
Ci^.I oa a nuch sr:ailer*scale tnfcn ch=t suggested , by Joziisor. et al. . 

Third, th^ 'projects were -ctivaced by their potential for acvelcping 
iastiMZtizr^l s:ratc3i3s ar.d tecr.n"iques for CAI itraif. In the 1963' s 
there were numerous data-free polemics on the =ost efficacious use of 
CAI. Tha Stanford projects were najor efforts to cortail these pole-ics _ 
^tfa "real-world" dkta oa the educatibnally pr-veriul issues of beginning 
feeding. A variety of demlopttents such as the strands techniques (e.g. 
•Suppes, 1967), oj)tiiDized^Kr-icDioa (e.g., Afikinson, 1972), and digitized 
audio applications had their genesis in the early cwisitcents of CAI 
to operational, environneats. 

The resainder of this paper consists of four sections. * The first 
aocunentA soae of the relevant assunptions on which the design of the 
curriculuos were -based. The' second discusses the design of the 1500- 
systea. reading curflculum. Tne third discusses- thf da cisTi nf the ?DP-lQ j__ 
or teletypewriter, reading curriculujB.' The fourth section presents 
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' Few. activities ci-aM as =uch precision ticcuracy ia theories 
♦ ' N • ' 

as the trcn3i\.tio?. of their precepts to ccr.o-ier ^rc^^r.- ^. In ti.e 

4 

caze of the Stanford reading curriculuizs, he'/^ v^s siroiy tuken frcz: 
vr'£?rever it r^s availablj, and* linguistic no:i:.'.3 provi::^ d t^e" 
richest background for curriculum deveiopzent . In i^any instances, 
or course, there was nothing to be done but rciy on the ^ntui tions 
of the project staff, ccr.sulrants , and partici-^iting rc^-^l personnel. 
Tnis clx of linguistic, psyc':.cli;jcul3tic,* ped.-^ogic, arl intuitive 
considerations yielded the assunptions underlyinT; the' inicial reading 
* Clirriculuns. 

In the Stanford currlcultucs the reading process vas vieved as 

a translation of printed orthsgraphy to meaning in a iianner parallrlTfS:'* 

tl>a.t of- speech perception in which the translation is fron: an acoustic 

signal to zeaning, necessiraCing sone fona of anaiysls-by-syT| thesis * 

on the part of the perceiver. It yas assumed that there is a'i^f^ 

of abstraction b^ow iisaning that is coraion to both speech perdeption 

and reading and that this level is adjusted upi^ard or' dowtiward dependin 

* 

on the ease or difficulty of the material being read. 

This vi-w*of reading engendered another idea that had a lasting 
effect on the CAI reading fcurriculuES. As expressed by .Carrol (1964) , 
r^lng can be analyzed into tvo processes: the construction!. or 
reconstruction of a spoken aessage, and the comprehension of messages 
so constructed. Taking this cue frorn Carroll, the emphasis in both 
, fche CU 'reading curricuiytss on speech rccon3tructi(Jn/ that 'being 
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the acti/ity nore cu- ..i^ble to cor.putcr presentation. Cirroll vent on 
to recc.rcrr.d thit "these two prcpesses ~ speech records t: -ction a.-d the 
apprehensic.i uf — should [not] ho separated in procedures of 

teachir.^. Therj ir evidence, if fact, that the tec.chir.3 of the 
L-ichar.ici :)C r::;:-:.'^':. rccr^r^trur tirr. (techniques of vord rccogniticji) 
is best dt.:.-^ vlth rat'.rials . -.icn ara -.ix.rally -ear.m'jiul co the 
learnar'' (p.-''33o).. To a Ttinor extent, t-l'/ latter recor^cndation vas 
iiot folli^.'^d i.i *doci,;,nin3 both curr i'culur.- . Tne 15:'L;-^/stet: curriculun; 
taugr.c ncnser.se, bat '\egjlarly trono-incoable^ '?;:^no5>ll^bles, ar.d tne 
PDP-10 curricaluE taught t.eaair.£-f ree spelling pattern^^.. Additionally, 
of course, both curricuiut:3 taught vords;^ the 1500-syslen curriculum: 
presented only regular vords and the PDP-10 curricuiun, with its itjre^ 
pragmatic orientation, taught regular and irregular words. 

It should be rioted that amenability of pedagogical notions to 
coiiputcr presentation was a faojtor in the design of these curriculuzss. 
A prinary. difficulty in CAl design is the translation of instructional 
prescriptions to coTtputer programs. There appear ^0 be two basic 



^ Bost instructional prescriptions 



reasons for this difficulty. First ^ 
are y^ue relative to the precision required by computer prograjming. 
In/one sense, CAI represents the reductio aj absurdun fpr a behavioral 
j^bjectives approach to instnictloaal deslj^a. It is difficult to iacor- 
porate in CAI objectives that cannot be' expressed as* behavior^ measurable 
Mt cosputer terminal. 

Second^ despite all its capabilities and pronise, the state of 
tha art in conputer technology has nanifcst limitations for instruction. 
These limitations are particularly noticeable for instruction in 
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natural lancjua-^^. skills. Currently there- are genuine capabilities 
for speech Un'-crrstanding by computers and for corpf erens'ion of text* 
but it is doubciui tliat these capabilities are sufficiently powerful 
iox CAI in beginning r^^dmp. 

^ Both of the CAI curriculuns were designed to supplement wh*atcver 
reading instruct ibn occurred in the classroori. It was as.suited to be 
far easier to adjust and ncdify the ccziputer prcgrans used for instruction 
than to adjust nodify trie established practice of classrcoT* teacners. 
Tne supplerenr^.! rrature of the Stanford curriculuns with its^requirenient 
far activities' that ccuid ccrplenent any classroon reading instruction 
xosibined with the requirencnt for relatively precise instructional 
prescriptions to effect a najor enphasis in both curriculum on decoding 
— the ability to c>Tith6size, or 'sound out?', an acoustic signal from 
orthography. * , ' 

It was assumed that the linguistic skills of 5-7 year old children 
could be enlisted in teaching them to read if they could just be taughr 
to relate written synbology to the productive language- capabilities 
they already possessed and demonstrated in their spoken language. 
Moreover,, there seeced little reason to teach childi^en solely to associate 
specific words with specific acoustic representations when a transfer 
capability appeared to h'z procised by th^ structure of English orthography. 
Orthography is a shared code based on QOijpetencies cornmon to large 
coonunities of u^ers^ and it seemed intuitively plausible that such 
a sharing iiaplies rules £oi associating vrri*ting with speaking. If 
•tudetits could be placed in situations wher:e they would learn these 
ralea» they sight learn to br^ak t!;e ccue. Once the rode was broken, 

9 
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the syntactic and seranLic infor-^ation associated .with t;.e acoustit 

I 

intornation they could r.ow synchc:i- fron t^x-C night follov autoriaticall 
Tl'fe sitiiali.'^ s .iV^rovri^te lor brcc^riing this code appeared to l>e tliobe 
in vhich r • -JTLP^^r-ph* c mforzaticn bore a 'rerular* rtilationship lo 
the acouF.tic inforn-iticn it^vas intended to represent — in wnich there 
would be 'ie.*ji.j>r ^rap'.o::-e-phor:e:^-j corre'sporicrrnces ^ ' 

In thv:: practice of me V:h^.' s -ho * graph* cr graphe--:-? ccuid be a 
single Ifcttcr, a syllable, or a vcu. In th-i £loon:"ficld and Barnhart 
(1951), Lip, i-co:t ClcCrc^cken and . r-lcutt, Merrill (Fries, 

h'ilson, i Rudolph, 1966), and I^encvioral Researc'^ Laboratories (Sullivan, 
1967) reaJors, the initial graphe-e-pnone-e corresponcenLes were VC 
^ (vowel-ccnsonanc) syllables presented in words that were generally of 
a CVG- configuration. VC words'-:er3 also allowed early ia these 
readers and Lippincott pernitted dduble gonsonant clusters (CCVC, 
CVCC, and ZO'ZC) as veil as CV words. Evidently, these' readers assured 
that the basic graphic unit in beginning reading should be Larger .than 
a single letter ana feruiller than a uhole ward. Use of these units seexs 
reasonable because of the difficulty of pronouncing consonants separate 
from vowels. In conventional practice, this difficulty is resolved 
by associating consonants with some 'neutral' voyel such* as However 
It should be noted that, for instance, as useful as as association 
between *t he grapheme B and the phoneae /l^may^Br^n pronouncing BUT, 
it nay be useless or even confuslilg in pronouncing BIT. Neither of the 
Stanford reading curriculuns taught asso^ciations between single letti^rs 
and the sounds they represented. 

This approach was supported by Fries (1963) who emphasized that 

0 *, 

/ 

f 

10 
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the approach to beginning reading rcc;on:T.endod by Bloor.f ield and hiaself 
rests: 

/ . 

^ Upon the relation hev^r the sounrf patterns r.-, the 
words and'the lett^ir symbols of an alphaVct hut this 
relation ib not such as to lead us to -seek to ;:3tch ^ 
specific lX:Cters uith each of the physical 'sounds' of 
our language. 2^or does it assune that the pronuncia- 
• tlpn of a w'ord is a fusion or bler.dir.^ of the sounds 
represented by the individual letters by which the word 
is spelled (p. 146). 
Frie£,' position is that: "modern English spelling Is f undanentally a 
syst'ea of a ?onparati%'ely few arbitrary contrastive sets of spelling- 
pattern? to which readers, to te efficient must, through much- practice, 
develop high-speed recognition responses" (p* ^46). Frias' statements 
concerning ^ne devieloptaent of hi^h speed recognition responses 
antedate recent pronouncements to *the sane fffect by L^iBerge and 
SasUels (1974) who based their cosnentd on considerable enpirical study. 

Coming froii^p^ychology rather than linguistics , Elqanor Gibson 
(1970) stated that: * 

It is my belief that the- smallest component units In 
written ftiglish are spelling patterns. By spelling 
patterns y oiean a cluster of graphemes In a given environ*^ 
atnt vhich has an invariant .pxonunciatj.on according to 
the, rules of English. These rules are the regularities ' 
which appear^ when, for instance, any vowel of consona^Tt 
or cluster is shown to correspond with a given pronui^ia- 
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* . * ... 

* 

• -ti^n in iiVit^al, 'm.^dial, or fin-1 jositlop in the * . 

' / spelling of 3 -..ord (p. 32^0. - - 

Spell Ir.'-: patterns as described by tibsoia were used heavily in the 

Stanford Fl/.* -10 curriculum vhich iacol:p6rated substantial arouncs of 

practice ir r.n att*crpt to ibring aocrt the hish-spe'ed r^^oo^^nition ^ 
^ .4 - ^ ^ . - ^ 

* '. * * ' ' 

responses > re co: -ler.'Ie^i jy fries. Hr.o utility cf ,this a:::iT03ch in C/vI 
* * » • 

was derson3tr:ited bv.Jl^ccher end ..^-inscn (11-72) and Fictchet (l':^73). 
Hove^^er, tr:':asis on phonc-re-grap\::ie legularicy tncpunter^: practical 
difficulties in cyrricyl'-f::^ design^for beginning- reading. Oae obvious 
difficulty Is tne strainea vocabuT:»ry * that results in cboasing words 
to illus;frate the regular spelling pattern^ bein^ presented, and anotiier 
±9 the pronunciaiion ofc ort^ographically regular utterances in ordinary 
discoursre* Both 6f these difficulties are ^^lustrated by Blpo^if ield * s 
prototypal IJu^ CAK.FAf? BA^i. The sentence appears strained because llk^l 
ia not a particularly fai::iliar n^ne and -because who can f an ^whoaa *is 
not a concern of ribinent to beginning re^Qers. lurther, the sentence 
may contain grapheme-phoneTne irregularities in ordinary discourse*^ 
For instance, CAN in this sentence would ordinarily- Ke pronounced /ken/ 
or /klh/ in Aoerican dialects* 

Itore serious, however, are the irregularities -that occur even 
%ffa|n spelling patterns are considered separate from ordinary, speech; 
Ar student who has learned to associate, /at/ with -UT will presumably 
be wore likely to recognize CUT, HUT, JUJ, etc* However*, he may 
opiexience difficulty with PUT* As long as instructioh is based on 
phonemic, correspondences to graphemes, exceptions will be encountered. 

. ■ ■ ■ 12 • 



- . , • . CM In Reading 

/ 279. - 

On th^ other hand, English orthography may be cor^e closely rule- 
governed tha'n the nunber of e'x<;^ptions to regular grcpheme-phor.-'ne* 
correspundences su^igest. Tliis possibility is indicated in extensive * 
empirical studies of English orthography by Hanna, Hfinna, Hodges, 
Rudorf (1956), and W.nezky (1967, 1970) and in the gen^^^HH^iih^* 



phonology t>f Chor.sky and Halle (IS68) v;hu introduce the^^;^cept; of 

? 

lexical representation, l^nat is noc^sary is to decide what is acaat 

by regularity in the structure of English orthography and what its 

ijaplications are for reading instruction. ^ secinal investigation in 

this area was that of Vcnezky and Weir (1S55) who demonstrated considerable 

regularity vn th^^relationship of English o^j^ography to spoken language 

pro%^icfed one locks beyond direct graphcTne-phoneme correspondences. 

Thla work had a signifj^nt inf licence on the desiga of the ISOO-systcni 



curriculum, resulting ultimately in t^e idea of a vocalic center group 

o K K 

(Hanseai ^nd ]^ogers, 1968) which was assumed to be^he minisial pronunciation 
unit rehearsed by the reader in order to build associations between 
'Orthogtaphy and oral langtiage^ . 

A vocalic center group was described by Rogersi (1967) as a vowel ^ 
ttucieus with 0-3 preceding consonants an^K0^4 'following consonants and by 
Hansen and Rogers (1968) as "the optimally minimar' "sequence within 
v4lch all necessary rules of phonemic co-occurrence can be stated" 
(p. 74). From Ro|ers' dcscri^ion, then^ the vocalic center group looks 
Vftry Quch/llke a &yllable /^na7 In fact, he suggested that the "reader will 
not be seriously misled if he* associates the units wbicf( result from 
standard dictionary syllabification with the vocalic center groupaj' - 
(p. 26) • From the, Hansen and Rogers description it is (;lear that the V 

13 
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_vocalic ce'^ti.r e^oup is .-'honologicdly rather tiisn 'seranticnlly aotivatod; 

it is exp'-ct'.d to be t],e ninical orthography required to Uc-ntifyi the 

i 

Sound se'5^r'nCG that the orthography is intended ^to represeni. Moreover, 

vocalic centtjr groups r.ub-t confbrn to the or tlio^raphic-rsoirpd iin:itat-ions 

of the language in which they ocpur: R^iD, SED, and SIItDlPTS are ^11 

legit^j-.ate vocalic cervtej^ groups atcjrding to I'ogers vh^:reas SLRAP, 

TIN?S, and IIEALK are not. '* * . 

A rcore serious problem- vith'^tr.c vocalic center group potion is 

.-^^^ ^ ' ^ ' . - 

illustrated by its assurption, for instance, that a ^earnecf association 
between the letter sequences MA? ^nc IZ}.' and treir pronua^iaclon ^ould 

y 

facilitate association: of TAP and ^!E^' to the appropriate^ prcnunci^tion 
as Rogers suggests (p« 15)* However ^ VI^ and TEN af-e vocalic center 
groups, and therefore are the ninir:,:! orthographic units required for 



establishing the appropriate sound sequeacei^* ' If they are indeed the 
minimal orthographic units, it is difficult to see how learning them 
would yield any positive transfer to the' task of learning TA? and MEi;; 

4 , 

-there must be a smaller unit of orthography involved, and this distinction 
underlies a basic .difference between the 1500 ct(rriculuia and. the PDP-10 
curriculum, Th^ 1500 curriculum took the vocalic center group as the 
basic decoding unit to be taught and the PDP-10 curriculum took the 
Bpedllng pattern as' the basic decoding unit, to be taUght^ 

Given that both curriculums were intended to increase decoding 
skills through the presentation of regular letter to sound relationships, 
and to supplement ordipary classroon instruction, it is notable that 
<hey differed in their ^selection of sight word vocabulary. The 1500 
curriculun linited itself to itenis that were eitner vocalic center groups 
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*or' cdnbinaticns of vccaliocenter groups. Despite considerable eriphasis 
oa spelling pattcrnb' in the FDP-10 curriculum, the^ cD-ZJlexities in ^ 
Enj^lfsh urtii.grapny irA in the classroom materials the curriculu::i. vas 
-supposed, to suppler.^^.t vere recognized. Vocabulary iters with fairly ^ 
coinplex -polling'' souftd relationships but with high frequencies in 
first through third ^rade reading jciaterials were taught in a direct ^ 
paired-associate ti^anner. 

The 1500 System: Curriculum 

Qverviev 

The architec:ur« of any co-p^ser system, intendeq for CAI is notable 
not primarily, for Che curi9sity that :nay be occasioned by the bits, 
bytes, and l^hts of a new technology^ but for the boundary 'conditions 
it imposes on curriculysD design. The 15C0 System was an impressive 
technological innovajc^on, but, like any instructional medium, it imposed 
Units on the instructional presentation^ it could sup^rt. There w^s 
for instance, na direct way to clieck by computer a ^dent's ability to 
produce the soiind sequence represented by displayed orthography, yet 
dxis ability was the principil objective of„the" program. Both the audio 
asd the phot^>graphic random access mechanism were based on serial 
access devices, tape and fikd reels respectively, making the posl^ticning 
MCbanism quite sloy relative to the random access speeds currently 
available from digitized speech and videodisk technology. Arithmetic 
iterations within the Coursewriter II language were cumbersome (no 
' floating point ^was available)^ and the optimization techniques discussed 
by Atkinson (1972, 1974), or the student modeling techniques based on 
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patiiTiQter estir-ation <fiscus3cd by Suppe.s, Jennan, and Brian (1968) and 

by Fletcher (2975) .could not h-ye been i=?ler.ented. Preparation of 

line Ura-ings for display cn lih^e CRT vis a slow process, and facile 
#** • 

illustration c: appoint with a graphic presentation, such as a classroOB 

• teacher. nisht easily i^'^rovise using e Blackboard vks out of the question. 

J - ■ 

The point of thesa,rer.arks is that cor.puter systca design has direct 
Iffiplications'fsr.CAI. Tne dssign of the Stanford CAI reading curriculuas 
was shaped both by -th^ bodv-'oS- assumptions cohcovning initial reading * 
Lnstruction discussed earlier and by tr.e nacura cf the ccrpuC6r svsters 
used, rne forr:-r is often noted in cedents on the Stanford developr:er:ts, 
the latter is usually neglected^ 

The instruction 'presentation strategy of the 1500 curriculua vas 

• 'tutorial' and baSed on the intrinsic branchins apprpach to prograniled 
instruction recosneadedjjy Crcvder (e.g,, 1959). I'^y, if not all, 
responses to it^ in this approach are analyzed to detenaina if a 
stildent need sreaediat ion, if he should pcoceed to the next itea, or 
if he should skip several itexs' ahead. Most lessons in the 1500 curricu- 
lulB wer»' preceded by a screening test on the basis of which a student 
' coulC pass over llrge toounts of information in the lesson. .On the 

other hand, naay items in the 'mainstreaia' of the lessons were associated 

iflth renedlal caterial so that a student who perforaed poorly could be 

given extra practici on. those aspects of the material with which he appeared 

tf> be haviqg diificwlty. - 

The curriculua was divided, into three catagories of aaterial: 

decodias, coaprehension, and aotivational natariil. A description of 

thesi eategorios follows. -. . 

16 
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Decoding Materials / ^ ' * 

The 'decoding jaaterials incljided four Activities: .letter 

< »* ♦ ^ ' 

identification, word natching, mcrix building, and compound word - - 
identirication. » 

J Letter Td^ ntlf ication . No direct attespt was made to teach 
• the na=es of Jetters. It vas assuned that letter nases were at 'odds s 
Wj^th .the dominant sound they represent and teaching letter naaes would ^• 
confuse students who wye being taught to decode. Three tasks were 
typically presented:- (1) single letter natchiaj in which the student ^ ' 
.was to indicate with a light-pen- response which of two or three lette-s 
/on the CJ^T was,tb«^aae as a letter displayed by the' projector; (2) letter • 
'string catching .in wWch- the student was to indi^iate with a light-pen 
response^ which of two ^ thrft let|^r strings <vn the -OIT the sk=e as 
a letter string displayed by' the i^ojector; and (3) a sane-different task' ' 
In i^ich the student was to indicate if two letters or letter strings displayed 
on the CRT were the saae or different. 

t 

' Word Matching. This section consisted of paired-associate tasks 
la wWch the stimulus was the verbal pronunciation, orthogra";h7r^/or 
pictorial representation of a word^aad the response was the identification \ , 
of the appropriate word in a llit display^ by the CRt! The' student 
Indicated his choice by^^otichi^g It with his light pen. Layout for 
•ord matching is shown in. Figurt 1. A cue fading technique Was used for 
tkU activity, an^.four problem types were developed to correspond to 
tha following arrays of «nj«u»: (1) picture, orthography and audio (as 
]Li Figure 1); (2) picture and audio; (3) picture only; (4) audio only. 
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Even thoi/gh there was-no voice recognizer on the ^ysi^ea, students were 
told to "touch and sayVpronouncable responses. Because the systca 
responded only to "touch" and not to "say", ff?ud"nts, .quite reason^ly, 
stopped nakirs'crai respcr.ies to these instructir.ns ^-jrl y in ^he ^ 
curriculur:. ' 



Insert Figure 1 about here ' 

Matrix Building . I'.e ;cce of each lesson vas the -.i^trix building 
activity. AUiteratlor. p-itcerns, i.e., initial consor.anrs, were presented 

* ' ^ 

in rows.ylnd rh>-;aing patterns, final u*its, were presenctd in colur^ns 
as shown io Figure 2. » 

A natrix was cotistructed one cell at a tine. The initial 
consonant(s) of a word vere called the initial unit and the vowel and 
the final consonant (s) vere called the final unit. Initis-l »tfi*t3 in 
the 1500 carriculua differed- froa those of the PDP-10 curriculuD In 
which spelling patterns, initial or final units, were never presented 
without an accorpanying vowel. The intersection of an initial unit 
raw axui a final unit colusin deternined the entry in any cell. 



^Insf^t Figure 2 about here 



• • • ^ 

^The problto format for the construction of «ich cell was divided 

iito four parts: Parts A and^D were .standard Instructional sections . 

! 

aid parts B and C were renedial sections. Parts B and C vere branched 
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assut.eu a !» -nir.r-cr,- i: er pr;:,c->» in- which :he stucont >'*.-^ nov to 

* 

yc5 exf€ctc- ro r^*. lew rn:i r.r.o'.- v r:: ^.r.-d leer- bctn t::- /-kr.:vr car: 

t>*e --cnve^ricnal --^cni.-.r cf the cr^v:,i::.a vcr<! a/d it:; rc^u in a 
sera-^rlcc 1 ly rich ser.:#r.:e. 

Cc3pour.d './ords ir.itiall;' irrrc-rj'^ed '.^.^re c'.~p?sed c: tvo ki.ov'n 
roncsyliables , e.g., end iiji • '.rc-:Lrsttr:-d prior to the pr--tvn:aticn 

of the coz.poLnd b£t"?i > Secuence^ introduced 1-ter -^.'ere cc.pc^ec cf 
five coripounc words ir. vhich only c-^e of me ^^ z^cts v^s kn:vn. Cci.pound 
/Worus were selected according to three criteria: (1) fr^qucr.cy in initial 
reading Materials, 'C2) imaginative possibilities yielding scc::-ntic£lly 
rich context sentences, and (3) or?oVtunitv to vary the kncvn word in* 

inal position 5.n tne five compound words (e.g., hatb oz,. f ir ehat , 
hatb and , e t c • ) • 

Coxpre).c?n:,lon ^^aterial ^ 
The conprehenricn r:at«irial focused on the understcnding of sentcjices 

ai^ include;J fcmr sections: usage, form clcss, inquiries, and sentence — 

Initiators, * 

Psage > The u^age section vas intended tc cue an appropriate set 



of scjnantic associations for lexical items presented. A list of words 
vas displayed '1>y the CRT. Deffriitions were given auditornliy and the 
student vas er.pected^ to Identify the word that z^tched ecch definition 
•with a light pen respoiise. Tne d*;: inicion-s were chosen under two 
constraints: (1) If tha word appeared in the Rainbow Dictionary 
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to froD Part' A and were presented independently or in c&zDiuacion. 

Part B provided, remedial practice or. initial units. Part C provided 

remedial pr3,cti:e on final units. \n ?art'A, the student uas instruct<;iu 

to "touch <inc say tha word that belongs in the ctipty cell.". Ine ansuer 

choices ver« designed to identify ihree cJ asses of errors: 

1. Tne initial^Lnit vas correctly identified but the final unit 
vas not (e,g., ZAG in Figure 2, rare A). Tna student was branched, to 
Part C and tnen back to ?Lrt A. 

2. Th« final uni,t vas correctly identified but the initial unit 
was not (e.g.', TAT in. 'Figure '2, ?zrz A). Tne student was branched to 
Part B aad then back *to Part A. » - ^ 

3. 2>either the initial unit nor the final xinit was correctly 
identified (e.g., TJ.G in Figure 2, Part A). The student vas branched tcr- 
Part B, cherr to Part and then back to Part A. 

If the student's answer vaa correct he was branched to Part D. 

Individual cell building vas continued until the natrix was 
complete. The matrices in the lesson material contained from 6 to 12 
vords and nonsense syllables • Konsense words vere considered l€giti:rate, 
cell entries if (1) they were occurreot 'English syllables, (2) they, did 
not represent unconventional spellings for cotzion xsonosyllabic words — 
for exaaple, sed represe^uts a regular spelling for the initial English 
g^Uable in words such as sediment » but it vas not presented in oatriz 
foraat since it^ vas a nonstandard spelling for the hosoi^Kmous mono* 
syllabic word said, and (3) they co:i?rised less than 40 percent of the 
total cell entries. 

,20 
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(Wright, 1950), all th; r.a.-.ings ciefin'^d in iHar dictionary were used; 

(2) If the vcrJ did r.:jt cpziar ir. the rainbow Dictionary *but appe:;red 

•in the Thorr.dlKe-S&rr/r.aru:: Be:;inr.ero* Dictionarv (1C^64), at Jc-st on3 

of the def ir.. uic,":s , ceperd.ng frequency and usefulness, v;p.s used. 

If the vord did rot ^.ppeur in eitn-i^r dictionary, it vas not included 

in the usage section u^Cd .in sui^ce^ding lesion raterials. 

A strict 'cictior.ar/ d^f ir.itiorf' forrat vaS^ivoided in defining 

' vord itens. bt::ndard defin'^ticns %*c-re reconstructed to stress fuiictional 

iseenings. For example, rhs voi:d SAT right have the 'following dictionary 

definit^ODT '^a stout wooden stick or club, used to hit the ball in 
f 

baseball, 'cric/et, etc." In the lesson materials this definition vas 
reformulated: **Tcuch^and say the word that means sorie thing, you aight7u5e 
to hit a bas-ball." 

Fore Clas? , The forr class section vas intended to cue an operational 
Vnowledge of syntactic associations for lexical iters presented. A t>^ical 
^ ites of this sort is shown in Figure 3. Tne student was to indicate with 

a light-psn response (*^toach and say'*) which word "rade sense" m the 
^sentence. Usually, one word was correct, one was of the correct fom 
class but seaantically inapprppriite , and one was inappropriate both 
because of itc for:3 cla§s and its seniantic associations. 



Insert Figure 3 about here 



Itiquiries ^ In this section, the student was asked to identify ^ 
lexical itess in a displayed sentence that answered a given question. 

r 

Tor Instance, there ci^ht be two iteas based on the sentence ''John hit 
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the ball," One ite-z r.i^ht require the stujc.nt to ir.dicacfc with a li^ht-pcn 
respon-^e Ct^rccY. and say'* r.-ain) :hD-hit the hLll\ Anjthcr iten.ri:jht 
require the iwu-L^nr to indicate w'.jct J-jhn hit, 

5 :ntenc3 Ti. > ci - tors . Tnis seci::^r. i:;-.^:.:^cd tc te^ch stv-^"*-^ 
tirring, pitch, ar.c stress eor.tcurs -so c:*at tr.cv Ad read hcrtences 
'vitn intonaLior. patcerns coiniicniy loir.d in Sfccch. lii^b frec^.-riCy 
sentence initzarcrs (IT'S A, TKAT'? A,- T:-:£Y'R£) vere selected iron 
Carteretce kt.! Jor.as^ (IVvr) libt^of nuiti-wcrd unirs uttered by ^ 
six-year old ciiildren d-rir*£ free discussion. T'..3^ initiators vere 
ccrbinad with v^rds already ^^hresentQiJ -to 'ior3 ser.tences vhich vere then 
displayed to the students, "^"^hs iaea/-;a& to use tY.^ ti:iing features of 
the computer system in the follbving sequence: ^. <i) A sentence vas 
displayed by tha CRT snd the stt>dent vas given two seconds in vhich 
atteziot an oral readine and record ix on the , audio device; (2) Tne audio 
device played a reading of the sentence; and* (O) Tr.e student was given 
two seconjjtf to repeat the reading of the sentence. 

Hotlvatlon^^il^terial ft *V ^ ; * 

► These materials cousisted of ganes, rhyaes, and stories. Gaces 
were sequenced into each lesson and were intended to exertise developing 
cojupctencies. Bhy^ies were presented as listening activities to 
illiistrate the rhyming and alliterative sorunds of words and to decioastrate 

i - 

the rhythmic use of language* Stories yere rea^ to the students using 
the midio device* and displayed by the q|t, sentence by sebtence so that ^ 



, students could follow print as it was being read. 
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. Rogers (1967) listed scr^e* tenets of the 1500 curriculum, that" are 
repeated here by '^ay of su^'-ary. , 

♦ 

1. Reading and speilfriz shcjld be taught independer.:iy. Tnis tenet 
Vas adopt'id l,i trie as^:uj.pticn that nost reading obstacles arc unrelated 
to spelling obstacles. 
• « 2, Readitij should be initiated with a decoding or transfer stage 

during wliiph the student learns to associate graphic patterns vith speech 
sequences. Tnis tenet led to the next. 

3. The association of sight to sound is initially effected bet\-een 
letter patterns and vocajic center groups and is cea'ning independent. 

4. Tne sequence' of itexs to be presented for association learning 
should be determined priziarily by a.,dif f iculty scaling of vocalic center 
groups as docur:ented by Hansen and Rogers (1968). Four princi,ples 
for ordering vocaiic center groups were enniinica'ted by Rogers: 

a* Groups containing single consonant feleren^Js should be 
introduced before those containing consonant clusters (TAP, before TRAP); 

b. Groups containing initial consonant clusters should be introduced* 
.before those containing final consonant clusters (TRAP before TAR?); 

c. Groups containing short vowels should be introductcd before those 
contaiaing long vowels (YAP before (TAPE); 

d» Single vocalic center group sequences should be introduced 
- before multiple sequences (TRAP before TRAPPER). 
Botably^ principles (a) and (b) are at variance with results documented 
by Fletcher (1973) which ir.4icated that in A pronunciation task CVC and ^ 
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CVCC itens ar^ Jbout the snrie difficulty and th.t bctV: are signif icantiy 
easier then C^'IZ ar.:i CCVC:: itei.s -/lii'.n, in t^rn, arc ^Dvut the saxe 
difficulty. 

rhyr'.e (fin-il -:*ir> i.e: a.-i .-^n allilcr::!: i:;n (srlii- 1 cor..<bra:.t. ; set, the 

distir.r.uisr.ir.^ .^v-racLGri-.t:-S of l: ^::e cet;^ b.-^: displayed in ^ matrix 

i 

forrat. 

6/ 'nord it?:. 3 pre^cri-e'd in'r^atrix rorr.al shculd be i—.jdiately 
introduced in -enLential scr.cexts thi'l e:::p.»a3i::3 creir r.crpt.^^lcgicai ,* 
syntactic, arid sonant ic functicns. 

7.' Patterened vord ic^jzs shculd appear ir. pccnis,, stories, essays, 
and deGcriptions in which the features of pronunciation, gra^-jratical functior 
and meaning are shown to function together to convey the writer's intention . 
to the reader. 

'Th€ PDP^IO Curriculum 

Overviev 

rne stmlent tem^'inals in the PDP-10 teletype-^Titer curriculum 
were obviously restrictive. Teletypevriters are noisy and slow 
(10 characters a second is an annoying rate of display when mildy 
sophisticated use of alphahurierics is necessary), but their price was 
right fflid they' provided haijd copy for review by students, proctors, and 
teachers. Notably, there was an effort to design a, curriculum sufficiently 
inexpensive for schools to purchase. It is also notable that in couparing 
the 1500 curriculum to the PDP-lO currituLon, the liJEitations of 
teletypewriters were compensated for by the digitized audio capability and 
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by the power of the computer ■ti:::esharin .■■M'steri it-c-li. The audio ojCput 

' ' ■ r ' • .' 

systea had n^re' c>:-pability and f lejiibil-.y/^f-n cbr. i^OU auuio system, 

and the operatins' system pro.idiJ r :re c—kine co: :.r.tJtlonal <i.-;p. ijility 

than the curriculi: . ^Jstiiprerb nocij^^. H:-. eveir, ire cc:,/ut^r o,.c-atir.r, systen 

An entirely r.e . di^/. file. '.y.^re-. vas. tluv-^lopp.:: to -uyyort stude-qt uat.3 
recordir.-- a.^d xh^ a-.idio ^y&te- . Capabilities •.•ere also de .-elo-.^cJ lo^ \ 
systen le^/el character ediLir.-, student rode prograr. e:iecutior, high speed ^ 
line. multiple::ir.-;' and foi: joncrating ra-entrcnt code frorj the higher-level 
Idnguaces ' 3vsi^ a'^^le. 

The in3tructit>n p^sentacion strate^^y was * drill and practice^ and 
based on the strands app;:oach to CAl devcio^^ed and described^ by 
Suppes (e.g., 1967). The pres^'^ia was -divided Into the seven parts or strands 
shown in Table !• , 



Insert Table 1* about here 



tjChe terra strrnd was used to identify a basic conponent skill of 
Initial reading (with the exception of Strand 0). Student^ roved 
through each strand* in a roughly linear fashion. Brancliins or progress 

m 

irlthin. Strands was criterion dependent; a student proceeded to a new 
.exercise or new material within a strand only after he attained some 
(individually specificable) performance criterion in the current 
exercise or naterial. Brandling between the strands was time dependent; 
a student rsovc^ trom one strand to take up where he left off in another 
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after a certain (again/ irfdiVidualiV specif i;2bJ e) o-ouot of tiiae .regaxsllS5iS- 
of what criterion* rtvcl: . 'a bc^I .r-'.r>.ed in ild :tvar.d^. '..'ithin each 
strand th-^re wVVe ' c.;q t'-.rec jro-.'-c-^sivel;- '-j:>re difficult exercises 
tha^C.vere ctbirncd to rv*..: ccud.;. -> to lairl-; hi^h levels of perfornance^ 
Tlie critc.-xo.-i pi-^;c;...-c- ■.:':''^:.iily rc.':.!ir*:d .cv~- consecucive 'correct ^ 
ansvsrs for each iter, -r.d jne pasr c:.rcash cfie ii'-t of ite.-s 

•cDrtStitutir.'.; on txercist,. 

Entrv tJ esch str»#^^ cerenced upon progress invjariier strands. For 
" * • * • 

exc:vi^'> t:h2 letter-iuer.tif icaLicr. strand st^r^.^d -.-ith a rubset of 
letters used in the sight word strand. Vhen a student in the letter- 
identification strand exhibited rastery over, the set of letters used in. 
-the first several words of the si^ht-word strand, he entered the sight-wrd 
strand. Entry intjo both the phonics and speUing pattern strancfs was 
similarly controlled by the student's placereVt in the sight-word strand* 
Thus, a student c^ld work in several strands sicultcneously. Once he 
entered a strand, hbwavtrr, his advancenent within that strand could be 
independent of his progress in other strands. * . 

Ho9t students spent two minutes on each strand and ^he length of 
their daily sessions was ten minutes. The time- each student spent in 
any strand and the session length were paraneters^ that could be uniquely ^ 
specified. Sufficient infonnation was saved in student restart records, 

to ttsure continuation froo precisely those conditions that existed at 

* / 

sign-off. 

the strands were cooprlsed of sets -of thr^'e curriculua Items, and . 
it was in thes& sections that a student needed to reach *cr iter ion before 
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progressing in the strands. Each'section vcs presented in eio^er two 
or three separate exercises. In each exercise the tnre-i itezis- of the 
sectibn were presented in ranion^ order until the sLu:Ic;nt achieved 
critetion. A stuJent vno aTteady knsv the material of c -particular 
exercise could leave crc»t exercise after only bix rifepwrses, which could 
take his: cs little as 30 seconds. Students nade 5r^ responses a niAite 
on the projzrani. 

Students received instruction for the exercises bv zeanc of the 
digitized audio €ysten. Tne student would irput his rssbonses on the ^ 
teletypewriter., iJhea he^ cortpleted his response, he pressed the space 
bar whidn returned control -of the teminal to the computer for response 
evaluation. If the student discovered an error In his Ts^sgonse, he 
could press the rubout key before pressing the space bar and the entire 
problem was presented again for a second trial. If a> student pressed the . 
rubout key icore than three tires before entering a response, he received 
a '*too many rubout^ message. Tisieoiits were also used. If a scudent took 
nore than 10 seconds to type any character in his response, he was given 
a "too iLuch tine" c^sage and his answer was treated as incorrect. 
Students received la printed record of the work compleced at the end of 
each session. Classroom teadhers also received dally a printed report 
oiifrprogress achieved by their students. Kindergarten and first-grade 
children adapted' quickly to use of the keyboard and had no dlfflctilty 



Is typing the relatively short responses (naxiaua of 8 characters) 
required, • ^ 
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Description of the Strands 

Strand 0 - Miachinc re.^. dir.o^s , Readiness nnterials w^e prepared to 
acqualnjb students *rLth • r'-^nual s/^illc required to intorCwt with the 
progran. Tnc i.v-'^d:acss hlr.tAC atCtf i^t'id Lc t-«^£.Lh students to sign 
^.rife^sftlves on rt>e prc^r:. w 't::i-at prccror Supervision., To sign on the 
res>iirg V^^'i^-^-y a ^cua.r*'. cypcd K ^,Cor ^€:*di^^;- ar.d his as^iijaed stu-lent 
nuL*ber, lie uh n typed a tsi-'-.ce foilcved with his first narc ar.d another 
sgcce. Tne prcgra-:: resp^n^Ied by typing the' student's List n^re. If I ^ 
*che last nc':e vas correct, the student typed a spaqe and the progran - 
procijeded vith his lessor.. To leave the reaJiness strand, a student was 
required to p^erforii the sign-on procedure with no nore than one error. 
The readiness strand differed iron the otfier sti4rnQs in that branching 
fron it was criterion dependent rather than', tl-ie dependent. 

Strand I - Lettef Ic^egntif tcation . E^ch letter was presented twice 
in the letter strand. For the first pa^ss through the alphabet, grouping 
of letters in three-letter sections was designed, to lainiEiize visual 
confusion. For the second pass thorough the alphabet, "^pcuplttg was 
d^si^ed to oaxljaize visua} confusion. In all cases, sections were 
desispaed to oinisiize auditory ccn£dsion. 

Three types at Exercises (copy, recognition^ and recall) were used 

throughout the letter-identification strand. They exercises are. illustrated 

in Fig;ure 4. In the first exercise, a fetter was typed and the student was 

• f 

requated to type the saina letter. Jt^ddln presentation of the three letters 

a section continued until the student reached criterion for Exercise 1 
at vhlch Ciac he was advanced ^o Exercise 2 of the letter strand. After 
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each presentation iri the second exercise of the letter strand, the order 

of the three lexers in the display wa;g randomly changed, and the exercise 

* 

was repeated for another t-r^ec Letter. Upco achieving criterion for 
each df the lett^s^* th- r-fient xyroz^t^^o,^ to Kxercise 3. Uhen the 
student achie 'ed^ criccir: vr* cn the Liree letters in the section in 
Exercise 3, i e returx^fd Exercise i with a second set. of three letters. 



s • Ins^srt Fi^re 4 about here 

\ 

lliroughout the curriculum, if the student responded correctly he 
proceeded to the next presentatio^. If he responded incorrectly or 
exceeded the tine allowed idz a r^ponse,, the teletypeyriter displayed 
the correct response ztA proceeded to the next presentation. Wh^n the 
stiadent responded correctly, he received t'andorily scheduled audio 
reinforcement messages. The usefulness of * variable-interval reinforcement' 
has been established as a^tbod'of achieving perfontance that is stable 

highly resistant to extinction. The effect of the audio reinf orce^ient 
aeasages in the teletypewriter curriculum was unclear. It is doubtful 
that they comprised the principal 'v^einforcecent i^chanisa 'operant' in 
the corriculun. Be that as it may, they continued to be used, and included 
AtfMges like ''£ab\^lous^\ "outstanding'', and recorded 'dapping and 
^^cheerlng. -^They were^ at least, entertaining. , ^ 

Vhen a stiident met criterion on a specific nunber of letters (i.e., 
those required for the' first words in the sight-word vocabulary of Strand II), 
ht began Strand II and continued tt> work sioultaneously in both Strands I 
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and II, but at different levels of difficulty within each strand. ^ 

Strand II - Si^ht-I.ord Vccabulcry > Stri.ni II pruvided practice on 

• V- * 

a vocabulary that v^^c i:\trt:isz^'l 2-I taught in the cli .^roor. and contained 
> words co.:,:^Qn to stv 'C^j '::^s.:1 r^-ii'g text j .end si^ht~^'c^ra lists. TI;e 
vocabuJnry was presentee ir s-^ctzons of thrr-e vords pvcsented in two 
differcr.t e.^crci^e-^ (copy an-i r^cj^nition) -/hicr. are illustrated in • ^ 
Figure 5. . ' ^ % 



'* ^ Insert ^e--^ ^ about here 

Vhen the student achieved criterion in Exercise 1 for each of the 
three words fonaiag t^e section, he began Exercise 2. As in Exercise 2 
of the letter strand, the order of itesis that comprised the display was 
randoa in each presentation in £>:ercise 2 of the vocabulary strand. IChen 
the'studeat icet criterion for each new word in each of the tvg exercises^ 
he proceeded to thei ne:ft section qf three vords and began again on 
Exerdss- 1. The selecfion of itens for review and presentation in the 
vocabulary strand g'^ew progressively core cocplex. * As Atkinson (1974) . 

shove;^, the curritulun was evolvJ.ng' toward a presentation strategy that 

jt 

VM based on optisd.zajtion notions of control theory. Discussioft of this 

% » 

process is a feast-br-f^ine proposition an^ faaine is the proposition 
•elected here. The interested readdf is referred to Atkinson (1974) 

and Atkinson, FljetoJier, Lin4say, Campbell, klid Barr (1973) for discussion 

> 

of this process In the vocabulary strand. 

Strand III - SpelliAr Patterns . The spelling pattern strand was 
designed to provide direct and explicit practice with English spelling 
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patterns* Although all the spelling patterns presented in -this" strand were 
chosen fron those taught ir* cKe phonics strand, new^ words v'ere used, A 
section for Chl:;' ccrar.J cc:s>5ted of cnrce iLonosyllabic v-r.::5, cu^-h as 
CAT, BAT, RAT, ic "ch of which incorporated the sase . (f in^r un.t) spelling 
patternu 'Copy recall c/.'^rcises «ere,used in this strand end are 
illustrated In Ti^ure d. ' - . 

J ■ ■ 



Insert Figure 6 about here 



.Straad IV - Phonics . Exercises in ttie p.bonics strand concentrated 
on xnitiali^nd final consdnaaps and zedial vowels. Students vere never 
required to rehearse or identify consonant or vovel sounds In isolation* 
The smallest i^it of presentation vas a dyad, i.e., a single vovel- 
consonant or conscniant-vowel combination. Copy, recognition, and ^rd 
building exercises ver^ used in the phonics strand and are illustrated 
in Figure 7. As in the^preceeding strands, students worked with a section 
If three units and had to caet criterion for each spelling pattern in 
each of the exercises before proceeding to the next section^ 



Insert Figure 7 about here 



Ihe audio reinforced the sound values of the spelling patterns with 
mdosly selected examples fron three 8:£cples — two oonosyllabic an^ an 
lily Idfuitifiable polysyllabic word. Bovever, the word to be typed by 



the student in Exercise 3 (word building) vas always one of the cvo 
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The teletypewrlc?r curriculum v.as unusuaj a=;ong spelling- 
^ttem curriculu-s ir. reorr-.t?. x-irst, or.h:r curriculu:^ present 
spelling pc.cc:r.-s ir .li^i;!-.-. Sp.Lii.^ ?-tter-s that are not thc-selves ^ 
words (-AS) -'-re preo:n;ci only is c.iT-n^r.ts of .-ords (CJ;, SL.*Ji); they 

are never r.rcc.nted e.:.;! i-.i'-.y r..3' ,elv.s . r,.e .Stafford t^a prcgra-^ 
presented ..?eUin; p^.--';rns bo:h implicitly m ^?.^spellir.g strand and 
expUcirly in tbe ^r..-izs stW.d. . Seccr^d, t:.e spelliii;; ?-it^rpi chosen 
for ether cjrricuiu-s avz usually final ccrsor.ant, or final unit, patterns; 
tb4- are syllable endir-gs (-^z'-Ii: -AT) rather then syllable beginnings 
(3A- NA-T.-). The Stanford CAI curriculum presented both initial unit 
. and final unit spelling patterns. 

Tue spelling patterns in tl\^,cu^riculu=i vere grouped into four 
categories: -VC, G-, -V.X, and Cv" -. Each of the categories was divided 
into suljcategories according to vovels. For ezacple, tategory CV- consisted 
of sul^catcsories Ca-, Ce-, Ci-, Co-, and Cu-. Category -VC also included 
th« spelling patterns -^Ci, where i denotes a silent e at the end of a 
word. The students stuaied only one subcategory of spelling patterns at 
a tia». Each item was successively presented in the exercise fonaats 
described. When the requisite nuober of iteas within a subcategory passed - 
• critefton for Exercise 3, a oiecision was aade^ to deterrslae which category, 
and subcategory the student should study next. The student began in 
category -VC, and when the criterion was met, he was transferred to one 
of tli categories CV-, -WC, or CW- with probabiUty P^, Pjt or P^, 
' T«sp«ctivel|, or w4s retained in Category -VC with probability P^. 
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The student alvavs transferred hacu to caterorv -VC when he finiiihed one of 
the- other categories, ' . • 

' Brancliinr bet\:(?e:; vcv^l subc-tc - ^^es vithin each c^'te'\rv occurred 

category. U::'.'!!;- ? = ' ' t:I*c st -Ic.ir srudie , ^^rrr-^ i:i the 

-rVC category ii': 2/3 u: ? :or=^i .^'^r ctio-ial i^re aliocai:.'- to the 
phonics strand. This r.^sis re:lec'wed resujti cocu'-.ented by fletchcr 
C1973) indic-tir.j tr'at practice v;itn' fiTiul units (-VC) prcwVCLS better 
perrormance tr:an practice *»*ith initial units (CV-). Brar.:ru.r.j in the 
phonics strand is uiscu::sed T.ore rcliy by Atkinson (197^) -nd Atkinson,- 
Fletcher, Lind:>ay, Caipbell, and B^rr Ci573). 

Strand y - -'^rd Co-^-^rc-.cnsicr. , Strand V provided practice en' the 
sjeaniag of vords introduced in the £i[;ht-word strand. A section consisted 
of three groups of three vords. Each vord was associated vitii one of 
several categories. Tne presentation displayed t'^.r^ vords followed^ by 
" a request to typ^ a word of a partic*:lar category/. The strand used a single 
exercise .forr^t illustrated in Figure^ o". . The order of the tiiree words 
preiented was randoa and the target vord, with its associated category*, was 
randomly chosen fro:i t&ose^disjfcLayed, 



;n froTi t&osAdis 



Insert Figure S about here 



Strand IV - Sentence Corcrehcnslcn 

A section in this strand consisted of three sentences (or phrases) 

m 

^^tb one word nis^ing in each. Displayed with each sentence^ were three 
words'— two were distractors and one. correctly* completed the sentence. 
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^ As in the 15pO ciirriculuzi, one of tV.e distractcrs was of *th€ correct 

« 

forn class^ but vas eit'-ier -.crncicall., or syntactically unacceptable in 
that it bro;;e ... _>^' c..lfe::orl?z•:: jr ru'-.. 'i.e nc: ;I*o-:ra':tor *. 

%. 

single t:;.crci:^- cr it i^l..*:' -.c^'.r. 



Tnis p:-l Iricfl;' J.si . 32s tvc-l .^ y^-^r- 0: L." I develop -"-r i:; 
* • 

beglnr.ir.g re^.cir;;, so*:e cT -...ich ret ar.i cccasicnal*; Jr.-ziatic 

success, io- ever, the u^e cor-rut^^rs to te.-.ch zerir.r.in^ rec^cir,'^ ray 

only bivc bc^^n. 5y vay of surj.ary> th^n, it see: ; ^^yrooria'.e to list 

a riui:ber of ubser'^atior.s on this de^-elcr rent that " iC-^^ be us^^f :lly 

considered by f'lture investigators. Tr.ese observati r '.s follov in no 

particular" order. 

* 1, Both curriculuas uer-^ intcnd3d to Supplerent ordinary' 

classrooa instruction. Tne fanfare that greeted the intruductix^n cf 

CAI anticipated a rinor revolution in^ :l«i5srocni practice as a result 

of its appearance. Despite extensive vorkshops, individual^ conferences, 

. and dall; reports on the progress of individual students, very fev 

changes in the practice of classroon teachers vere observed that 

could be attributed to C/»I. Student schievcrent increased under CAI, 

but the iapact on classroom practice va? ciinor. Therefore, a supple- 

ttental role appears appropriate for GM in bc<jinning reaoing. 



34 



ERIC 



CAI in Reading 
301 

2, There was a shift in instructional strategy away fron a tutorial 
approach toward a drill-?:nd-practice approach. la' beginninj; reading, 
as in other curricul'uin ateas, it was difficult to anticipate and prespecif^y 
what. problems a 5tu'>irr*t nu^nt liave with the iiaterial presented and what 
tcitedial ruceriai wjulc heir sludenc cus^-. It was apr^rent that ^ 

CAI hcs a unique ccvabili:*/ fcr bringing cbcuc the rspic, auconatic reading 
responsfb discussed by Frie^ (1953) and by LaEerge and Smueis (1974), 
.^^ad the Stanford curricjlur increasingly emphasized th^se responses. . * 
Drill-and-practice z,ay be a regrettable tern jevuking iriaies of school 
.as a sveat shop, but it describes the approach taken ar,i it was inpcrssible 
to avoid the observation that the students enjoyed the CM presented. 

37 Tnere vas no discernible drop in student^ achievement re&ulting 

froa the reduction in CAI terminal capabilities erperienctJ in shifting 
T 

froa the 1500 Instructional Systea to the PDP-10 based systea. Tne 
detailed instructional theory telling how best, or even optiaially, to 
use the full capabilities of the 13C0-systes student terminals sicply did 
not acid does not exist. It is possible that the best instructional ideas 
cvallable applied tc both^ystens would znake relatively little difference 
In Instructional ouccone and would fail to justify the great differences 
in their costs.^ For that natter, the necessary attention to each letter 
in typed responses required by the FDP-10 curriculum may have been 
Responsible for soce of its success whereas the facile ligbt-|>en responses 
osed In the 1500 ct^rriculun ciay h^ve reduced its instructional effectiveness. 

4* Techniques of optini2ed instruction were increasingly used. « 
Proaislng crendi^ in the developaent of the reading curriculuas were the 
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exoerircntal a.-plications of ccr.ircl thaory (Atkinson,- 1972) , qHjnntit^tive 
noacls of rsrory (rictcher, 1975), .y.>il techniques of inequality aversion 
(JaniiSn, "ictc.ier, S-:..--s, and Atkir<:-n, in press).' ,\s, At;u'.u on' s 
(1974) overvi2 • cf t:.o.-^ if.-; .^.ic-ic-. c,- lied to br-Jr.r.irc rcJjir.r in^tric- 
tion ir.dicr.tc^, or'-; in :. -3 cr-;-i 



of c:.t.se tec. ^-r^:^^ and -3 iriti:^! ^ -^ch 1: --^^ r:,z^r :o w^ll 
est jl.lii^V.^i. 



^ .\ c " ' I t-^ 



^letter nz^us *.ore net ':£^c ir. th3 151 ^ curtii 
?D?-:" curricula (althc...-h -. ^irh^r- curriculur. -^rrsor.teu letter so—Cs 
in isclation);. s-elling vai r.ct ta-.'rht i- the. li::) c.rricul' -., c-t it 
WIS tcu^nt in the ?L?-1C c^irriculj:^; cnly 're^jlar' words ani nor.--ords 
were tous,ht in the 1509 curriculun, b ' ' irrec'-l ^.r' •.;cro5 were presented 
as vccabuiar- iter^ in the TDP-IO curriculum an-i non-words vcrc not 

A y ■ 

taught." 

r 

6. Use of sares, stories, and othar r^tiv.^ticnal materials 
decreased. The conputer systen was increasingly viewed as cn expensive, 
valuable resource ar-d techniques for its efficient use gradually increased 
In. relative value. This trend was aided by the students' • enthusiasm: for 
CAI which- did not appear affected by the increasing enphasis on efficiency 

* « 

in the cur^culua* 

f 

7. An eophasls on decoding skills was Eaintatned throughout the 
dc'vclopjaent. Uteral and inwrpteti vc conprehcr.sion instruction can be 
presented^ computer as tha fourth through sixth-gjrade^CAl reading 
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curriculun dopusiented by Flatcher and Suppes- (1972) illustrates, but it 
was never thfe judsnent of the Stanford grcu? that the* proportion of 
comprehension , ins true tica to decoding instruction should havebeen 
increased in the begir.'iing reading progrcias. Notably, Fletcher and 
Atkinson (197^) found that their sac-ple of CAI beginning reading students 
scored significantly higher on the paragraph neaning subtest of the 
Stanford /.chiever:ent Test tHan did a control sample of non-CAI students. 
* , 8. Fron an operational standpoint, it was simpler to schedule 

CAI in a central location for all 2er:bers of a classrooc at one tine 
than it was to present CAI to one student at a tine, using single terminals 
Installed in classropi^s. The setting for the Stanford curriculuns 
consisted of a single rooa in which all the conputer teminals used by 
the school were installed and which was staffed by an experienced CAI 
prroctor* For older fchildren, it night have heeti reasonable to 
distribute teminals to individual classrooms , but it vas pot reasonable 
for the students in grades K-3 who used the Stanford CAI. 

9. Beginning reading achievement was about the sane for boys and 
' ^^Is under CAI. This result was first announced by Atkinson in 1968, and 
it persisted t^oughout the history of ' the development. To sooe extent 
this result was presaged by'McKetl's (1964) finding of superior reading 
achleveisent by boys over girls is kindergarten using prograrnced reading * 
mterials but it was still surprising given veil established (e.g., Maccoby, 
1966) expectations of superiority in prlaary-school girls over boys for 
^«rbal intellectual functioning. 
^ 10. A favorable econ«siic argument can be t^de for CAI. Using 
coaputer cost data of the late 1960*8 and assuming systea support for 
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1000 tctrinalr>, Jrmison^ Fletcher, Suppes, and Atkinson, (in pra:s*r> vere 
able to present a f.ivorable artu'^.ent for the cost-cfxectj vcness ox the 
Stanford PDF~JL0 ir.-ir.'; rcarin'^ riculo::* "Ith tiic rec^'it, circiritic 
reduciions t : .1 cost.-: ■ ^ : cO!\ u'.-.r :^ro.' j^^i.iz ^.nd ^cro^y, it -,^ec."3 liix^ly 
that a stron-Ci.' t^zo^c-^- - r".'-j: t cc."', J-^ ri-J. fcr L^l as^-':'r." a •■^:jc:i 
sr.ill'^r cci I'^r J'.s.ir' , 

11. Cr.r^/tit cp£;r-,:i: bysierr'hjvi f -jndcrLt.cal ir: rlicicio-^^ for 
t)i€ lype of C/.L th^y c L-pyort. Alr-oj-^h co'. iccrable cTrcrc been 
expanded i': the (!::s5'jn c* ^ro'/r^rr:.'/.^ .t'^u a for C/J, liLtle ar.tencion 
has been ;>a:G to thp^ci.:!^,- ^ zc:^\itLr ^jerat^r.z syotc.s for C.'I. Sore 
pr^lirinar,* nrtir^as verc JocurantccI b/ Fletcher and Sclralz C1973), but - 
ccnsicerably r.ore snould be done to ic-ntify appropriate^ cpecif icaticns - 
£or CAI operating systc'^s. 

12. Although ths strands approach vas origir.aily developed for 
arithnetic CAI, it is a powerful and rcievartt techtniquc f cr^beginnin^; 
reading instruction as ':ell. Sone general discussion of tl^.e strands 

.approach was presented by Supues (1937), and it was the approach used 
in the PD?-iO curriculu:* described above. The approach appears to be of 
significant^ f;eneral utility -in the design of CJ\l and deserving of' 
attention from edtacational researchers. ^ 

. One ccnclu'sion fro:3 the Stanford projects right be that CAi has 
genuine possibilities for the inprove^nt oi beginning reading instruction 
and t^t the work of the Stanford developpent should be continued. 
Like fiki^y research efforts, the projects raised riore questions 
than they ansvered.„ However, ifUhe central problen in be:;inning reading 

' 38 



CAT in . ''.'i'li]ir. 
305 

1^' instruction is to ccke it sensitive, on a TT:o^-.cnt-to-r:or.ent basis, to 

the individual neccc of ctud^nrc, thrin CM ciay be tha ro-- 1 coot-^ef f cctive 
alternative for lar".--scale solution of this probleu:. 
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Figure Captions 



Figttre i 1500 Caniculiiin Word^.tatchin^; Di:.r-lay 



Figure 2 ' 1500 Cur-icvl^jn :'itri:: laspluys^ 



Figure 3 ;• 1500 C _ r: *a Jun, rorr. Class Lisi-lay 



Figure k . PDP-10 Crriculiiu Letter ItleatiJication r.::erca?ses 



Figure 5 > ?D?t10 Curriculuri Sir>.t-word Vocabulary Ilxercises 



^igur^e ^ PDP-10 Curriculum Spelling patterns Exercises^ 



Figure 7 PDP-10 Curriculum Phonics Exercises 



Figure 8 PDP-10 Curriculum Word Corr^ rehension Exercise 



FlguT^e 9- PDP-10 Curriculum Sentence Conprehension Exercise 
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Table 1 
PDP-10 C«»rriculvuB Strands 



USE or- TtLETYPtWRriEt 



LETI^ IDENTIFICATION 



II . . . SIGMT-MijIU) VCCABUURY 



- 1 

III SPELLING PA7IEEKS 



IV ^ ' PHOJCICS 



V WOW) COMPMHCTSIOS ' 



• # 

VI SEWTEKCE ' COMFREHENS I0» 



/ 





LOOK AT THE PICTURE AND THE WORD. THE WORD IS BAT 
HE HIT THE BALL WITH THE BAT. TOUCH ANO SAY BAT. 
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PART A 






. PART B 






It 
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1 








1 ! ! 




1 




UT 




.1. 

1 i - 















TSXI MS MT mm ■'Ul «l£.kCS * TK f Bfry nil 

PART C 



ir 


a 








AT 


1 


tt 




AC 



CIT 



PAUT C 



^tWKM m Ml TV raui utn gr Tie: au.' 
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CRT 





BAT 




\ 1 

i 


THE CAT CAN 

« - • 


TAN 


AT TH£ BA 






SAT 


r 




c 









•TOUCH AND SAY TilE WORD THAT BELONGS IN 



\ 



THE SENTENCE.- 
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EX. 1 (COPY): 

EX. 2. (BECOGNITION): 

EX. 3 (RECALL): 



DISPLAY 



C B A 

(NO DISPLAY) 



AUOlO 




EX. 1 (COPY): 

EX: 2 (RBCOGNITIONJ: 



DISPLAY 



CAT 

SAT CAT BAT 



AUDIO 



TYPE CAT 
TYPE eAT 
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' ' ' / * 

* • / 

« / 

/ 

/ « 

■/ - 

/ 

/ 

/ 

/' 

/ 

/ 

DISPLAY 

/ 


t 

t * 

AUDIO 


' . EX, 1 (COPY): . 


/ 

CAT 

• 


TYP^CAT • 


; EX. 2 (RECALL): 

'S 


. (NO DISPLAY) 

* 

% 


TYPE CAT 


•• 


/ 


a • 


* * > 


/I 

/ 

i-" - ' ' ^ / " 
- • ■ / • 

• / ' 


* 


% 

% 

•* 


> 

# 


■ / 
'7 


ff - 

• 
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• 


/ "* 




\ 





-J 



FINAL UNITS * 
DISPLAY . 



I (COPirj: l^-AT 




EX. 2 (RECPGNITIONl: '-^_at -aD -Ad" 
W. 3 (WOROBUILDfNGI: .>aO -AT 

I miTIAL UNITS 
UISPLAY 

^. 1 (COPY): CA- . . ■ — , 

EX. 2 IflECOGNmOH); " CA- FA- BA-. 
EX. 3 (WORD BUILDINGI: ^ fA- CA- BA- 

^ — T 



Al/DIO 

TYPE AT 'AS IN CAT 
TYPE AT AS IN CAT 
TYPE CAT 



AUDIO 

-TYPECAAStUAT 
TYPE CA AS IN CAT 
TYPE CAT 



A- 



\ 



-J 
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* 


♦ 




* 

• 
• 


•t 


- ^- • . ( , 

*• 

• 

♦ 

• . * - - 

% 


* 

* 

i 


DISPLAY 


' ' AUDIO 

• 


t 


HaUSE SAT Gr:E£N 


TYPE THE WORD THA7 iS AN ANIMAL^ 






.1, f , . 


• 


» • • • 


♦ 

/ • • 










^ : . ■ 


>> ' . ^ • ' = - ' 
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DISPLAY 



MAD ORiUE SWJiVI 
ItWl WriL ■ THE CAR. 



TYPE THE WORD THAT CORRECTLY 
" .COMPLETES Tilt SE.lTEi'.'CL 
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HOLLAND: I have had a running intimate affair with your 1500 prograa. ^I have 
concentrated on your^matrix styl^ 1, an4 I have found that there are a couple ot 
characteristics that trouble me. There is a limited aaount of. data in the 

b « ^^^^ 

published report, but the data there support the contention that a fair amount of 
responding, aaong these four alternatives for each ites is essentially random. 
Maybe, 25% comes fr'oo the child simply putting light key on one of the four 
alternatives at random. Of the data that is nonrandcsD, there are bases on which 
the subject can perform correctly without actually doing the task ^posedly 
being taught— namely the phoneme-grapheme correspondence. A deaf ^hild -could do 
pretty well on the program, Just on simple visual matching and obviously without 
phonemes playing any role. The games are very constant; they are repetitive. 
Once thcf child learns to pick the one that»s got the ^hre^etter forjns, the 

ch41d can^ respond correctly with regard to sound. 

» 

Moreover, I vas very interested in your observation that the diagnosing and* 
branching didn^t work.- I have proposed;'^hi^e measurable characteristics for the 
adequacy of branching decisions^prcdict^^vejvalidity of need for some teaching* 
■mterial, the. time efficiency of testing and this discriainahllity of the 
■MBures. The >500 ^:u^riculuB seems to lack predictive validity as diagnostic 
Itms. Cmdren being asked to perform the same main line items witt^wi any o^ 
til* MBedial loops show little more than a chance relationship betweec^ the two 
parfomances. How can prescribing differential teaching material %i such data 
«ilfii any sense; and to do so with a two million dollar gadget, and an' even 
larftr personnel cost is lai«bable. ^ . * 



» 

PLETCHEB: actug^ly the perbonnel budget aaaller than the aachiM 
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HOLLAND: Prorated over tne years of the project? 



PLETCKEB: I think so. wouldn't want to be put in the position of having to 
defend the 1500 curriculi^. I worked on it; I did sooe of the prcgraicsiing for 
it; I did some of the data collation for it, but we were feeling our way. This 
is the first time we tried soaething like this, ke thought we had a brand new 

s 

device; we brought up a lot of brand new shining ideas t(X try out on it. I 
think a lot of th«D didn.'t work. It was an interesting effort, and I think we 
learned a lot from it, but T think we got a lot better when we went to the 
teletypewriter curriculua. The lessens that we learned, such as those you 
brought up, carried over into the teletypewriter curViculm. I woula like to 
eaphasize that although we had all these shining new gadgets in the 1500. system, 
and we had a very limited display capability the PDP-10 system, we knew better 
bov to use the stuff on the PDP-i^lO system, and I think it was a sore effective 
curriculuB in the long run than the 1500 system, because it is not really clear 
bow to us^ . visuals in reading or how to branch and resediate in a criterion 
aense. Those things are not all that clear, and certainly they*re not clear 
enough for a computer curriculm in which you *want to have a very high 
probability of success. 



TEHEZIX: Would you say. something about vbat was going on in the classrooBs, in 
tarsB of the actual reading program, and also sonetbiog about what you did for 
teaeber tracing? 

FLETCHEB: Tea. Teacher tralQlng is always a big effort in these things. 2f you 

. 59 . 
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♦ . * • 

want these things to succeed-^and , as one who has had to worry about the 

introduction of CAI in. schools, I do—teacher training is not something that you 

can ignore, lou , have "to have a lot oT people on* your side: teachers, 



^^^^fdainistrators , everyone . 



As we began to introduce curricula — Including reading curricula — we give a 
three-day workshop for teachers right at the t>egirinin8 of the school year, 
typically before classes began. We tried to get sooe sort of credit for the 
teachers who attended the workshops. Ue would follow it up two weeks later with 
a formal presentation of about half a dayr-bo a day. Then, periodically, we would 
station soae of our staff in the teachers' lounge.. They would sit there with 
ropes and snares and things'. As the teachers came in for a break, our people 
would hop on thea and say things like: ■Well, how^do you like it? 'Vhat do you 
think about it? What complaints do yau have? What is good about it?" We had 
that* kind of business going on constantly. 

m ~ • 

♦ We had teacher reports available tp then. In. the teletypewriter curriculin^ 
we liere able to say very precisely what curricular iteas they had passed and what 
vocabulary items they had. The items they hadn't had, of course, w^j»^ implied 
from the teacher's guide we gave out. We tried to explain to tfaem why we were 
doing what we wre doing, ti-i^to «eplain some of the theoretical notions behind 
what we were doing. In gei^ral/we made every effort to try to get the classroom 
tmachar to work with uSp to ^lork with the curriculua, to tailor the classroom 
approach ^ what was going on in tba computer* And I would say that about 85} of 
tbm time we ^ were unsucoes^f ul . The teachers Mre willing to^sume that it was a 
rmmaonabiy useful effort, that it was doiog some good for the kids — it certainly 
Msa't harming tbem—and that they ^re willing to ^t up with it. But they were 
going to tailor tbeir classroom instruction ]^uod it. 
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TENEZKI: Does that mean / in essence, that they just went right on doing what 
they normally do in reading? 

/ 

/ 

FLETCHER: Xes. ^ ^- - " 

VEMEZH: That is exactly what tne Plato reading curricul-ua did. ^They wsre in 
dozens of schools in Chaapaign for two or thre^ years, and their experience has 
been that the teachers think it's wonderful. They love tp" have it; they are 
very suppor^ve of It. but they will be damned if '^hey vili ijay any attention to 
t the resu^s of it. ^ ' . 

FLE T S WFR ; les, we were ia'over30 schools froo year to year, and it was^dpl ^e 
Story. TlK>se tt)% who did work wi^^_the curriculia fairly nice results. You^ 
'could tell the difference ip tbet- test scores ari4 measures of that sort.'' 

VEMECr: ■ Do you have any ideaa on -bow to integrate this Id. nd of technology into 
'«^prograa? Do you think you would have to take reaponsibility for the full 
reading progr^ to do that? - - ' 

PLETCHEB: I feel that there are limits t9 what you can do on a computer, ver^ 
real lialts. • lou have to have a hiaan teacher in the process. In tt^t vnae^ 
eosputer assisted instruction [for elementary school instruction]^ is going to be 

wy to use it is. In as general a way as 



8iq>Plw^tal, and probably the best 
poMlble, as we did« In other words, 



it capable of adding something to 



Mtiatever goes on in the Qlassroom» which is not an easy tricks In fome cases, it 
■ay be impossible « 
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WHITE: Back in 1969, some data on 0bB early work with the computer^ were 
published. It was^very impressive stuff, I really wondered why no ohe ever 
talked about it or dealt with it. Two reports came out of Sta^ord, One report 
talked about, I think, the PDP-10 system. The report talked about the drill and 
practice as a supplement to vnat the teacher did.' The report made some really 
remarkable claims. In the first case, it said students were achieving test, 
gains, and the system tended to close the gap between high and low students. 
That 'is the only system I every heard of doing that. In other words, it seemed 
to work selectively: It helped poorer students rather than better students. 
There was a company report that "costed out" tne system ar.fi put the gleaji in the 
eye of many bureaucrats, because it snowed th^t tne system was "cost-effective. 
The claim was that tne system could be implemented at an average cost of {73 per 
child, as I remember. Here y^fna6^itle I prcgrans operffeing at-a cost^of ' $lcC 
per child, and nobody was ever able to find any effects. Then you had a gap 
closing, cost-effective $7C-per-child computer supplementary system. I ^have been 
•really curious' over the years about vhy ^o one really talks puch about that 
systea. Ho one has ever explained away those reports or^ saio^ why they never 
caught hold in the system. . 

i 

FLBTCgER: We didn't do as much of a selling Job, as much of an inform%tk)rial 

proBUlgating job, as we ttigh^haVc.* Considering, the. amount of . data we 

ve did relatively little research and relatively little descript^ive studlj 

4at«y because we got boggpd down In the day-to-day operational reQuirj»Ffits of 

tbe systea. The thing bad to be up and running. It had to be up and rmning at 

^ t . 

5:00 l.M, when we were doing stuff on the east coast. We^had to be doing' that 

rUm days a week, and the rest of the ttae we were workipg like mad to keep ahead 

of MM of the students. 
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rfemeober sUyiQg up late at night, for instance, on the 1500 system, to 
try to 'get sufficient curricuiin in so that we could stay ahead of our very 
bright students. 

But that's what happ€ne4, we got bogged down. He underestimated, the sheer 

adftinistrative and logistical problem that is associated with getting a computer 

> # 

8yst«a curriculiD up. ^ . ^ 

WHITE: Is this one of those cases that Doug Ellson was talking about yeaterd^j^ 
Do you really have a finding of positive effectiveness that sc^aenow Just lays 
tber^? , 

. t 

FLETCKEB: les. And some of tne sa^besatics o^^rricula stuff fits these' criteria 
very well, We ^ would have bad to do U [promulgate the positive ef fectivecessj 
ourselves; no one else^was going to do it^J'^r* us.. And we didn'^t have- any 
resources. We ran -out of energy, tiae, and •money, ^e project came to an end. 

HOSIEfi: I just wanted to emphasize Dick Venezky's comment .here, because i don't 
think it is reasonable ta think that you are going to get classroom teachers to 
view CAI as an integral part of their prc«ram, if it isn't compatible with what 
tbey do- in the classroom. You can't expect them to go home ai night and invent 
leaaoos to be compatible with feedback. 

Secondly—and I really think this* is related to Shep's cooments — I watcned 
tbe CAI prograi operate in a school (Oakleaf) for abQut four or five years, and 
It strikes me that it's very easy to say, "Well, CAI really has limited powe^s, 
and i#e really ought' not to think about it any more." It sea&s to me that almost 
tlvays, the developers of these 'things nev^r concede that, maybe, th^y are not 
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qult« as good at developing instructional progi*aiw as they could be, if they 
would sUy vith a progria longer, and'^iTthey would incorporate other resources. 
I think we have another instance of how a potentially useful instructional devicp 
or appi*oach gets thrown out, because the person trying to develop or design the 
thing doesn't ^ have all the capacities to make it effective, and doesn^ concede 
that other people could probably help 



BARTLETT: In this country, we seea to have two systeas. We hav^ a sy^tea that 
designs educational technologies in different Kays, and we^'hi^eN^ different 
aystea that distributes thea^the coaaercial systea. The latter usually involves 
publishers. It seeas to me that it's the existence of the two systems that 
accounts for the fact that a prograa like Dex^r's, for example, doesn't get out" 
into the market. Unless you find a publisher for it, or unless some other 
organization in the country takes over distribution for it, you are really sunk, 
lou are not really trained to market your programs. In this country, you are not 
responsible for doing anything more than what you have done. And I think that's 
a very important issue that no one in the group is really addressing. 



PLBTCHftr There is an article in a recen^saue of the^^^ Tterteir ^ of Educational 
BiB^Mrph by somebody from the University of Pittsburgh, I don't know who it^ls 
but he says something about the need for a linking science that will take the 
r^solta of basic research and put them into the instructional practice. I 
oouldn^^ree with that more. 

4 

* * ' ' * * 

BABTLETT: But nobody seeas to care; that's what I find. * Nobody is taking 
r«mA8lbility^ any point for doing anything aboi|t it. 
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PLETCHEfi^ The funding agencies try, but they try the vrong people. Jhey try to 

tax the researchers with the protlem. They say, "Okay, ^now that you have done 

it, you have to promulgate it," *d researchers are not trained to do that; that 
is net their business. ^ 
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